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EP1 131 447 81 



10 



2Q 



3S 



Cl« Oly Tyr CXn Ser Ser Gly thr ser S.r n« Af»n Val Sly OXy 



lao 



<210>11 

<211> 101 
<212> PRT 

<213> Streptomyoes lividans 
10 <400>11 



Rla Thr Thr He Thr Thr Asti Gin Thr Gly tht Asp GXy «ec Tyr Tyx 



ser Phe Trp Thr Asp Cly Oly Cly 5<»r Val Ser M« Tfer Leu Asn Gly 
20 25 



Gly Cly ser Tyr Ser Thr Oln Trp Thr Asa Cys Gly Asn Phe V6l Ala 
35 " 

Gly Lys Gly Trp Ser Thr Gly Asp Gly Asa val Ar9 Tyr Asn Gly Tyr 

so S5 
Phe Asn pro V*l Gly A9« Gly Tyr Gly Cys Leu Tyr Sly Trp Thr 3er 
65 " " 

Wn pro L.U Val Glu Tyr Tyr He VaI up Asn Trp Gly Ser Tyr Arg 
85 90 9S 

pro Thr Cly Tbr Tyr Lys Gly Thr Val Ser Ser Asp Cly Gly Thr Tyr 

Aep He Tyr Gla Thr Thr Arg Tyr Asn Ala Pro Ser V»l Glu Gly Thr 

Lve Thr Phe aii, Gin Tyr Trp ser Val Arg Gl» Ser Lys val Thr Ser 

130 "5 
Gly ser Gly Thr He Thr Thr Gly Asn Mi* Phe Asp Ala Trp Ala Arg 

Ala Oly Met Aan Met Gly Olo Phe Arg Tyr Tyr «bc He Asn Ala Thr 

« Glu Gly Tyr Gin Ser Ser Oly Ser Ser Asa He Thr Val Ser Gly 

<210>12 
50 <211>ie9 
<212> PRT 

<213> Stroptomyces sp. 
<40O> 12 

55 



28 
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Ma Thr Thr He Thr A»n Glu Thr 61y Tyr «p cly Het Tyr Tyr ser 
.he Trp as, cly cly cly ser val ser He. rt. Leu Asn Cly Gly 



19 



15 



25 



30 



45 



5P 



25 

20 



Gly ser Tyr ser thr a„ Trp Xjr Asn Cy, Oly Asn Phe v.l Ale Gly 

tye Gly Trp Al« A.n Gly Cly Arg Arg Thr Vel Arg Tyr Thr Gly Trp 

50 

Phe Aen Pro Ser Gly Aen Gly Tyr Giy cy« Leu Tyr Gly Trp THr ser 
fis 

Fro Leu Val Glu Tyr Tyr XXe val *.p A«n Trp Gly Ser Tyr Arg 
pro Tnr Gly Glu Thr Arg Gly Thr vel Hie Sar Aep Gly Gly Thr Tyr 
ixe Tyr Lys Thr Thr Ar, Tyr Asn Ale P« Ser Vel Glu Al. Pro 

Ala Ala Phe A^ Gin Tyr Trp Ser val Arg Gin ser Lys val Thr Ser 

130 

Giy Thr Xle Thr Thr cly Asn Ri. Phe Aep Ala Trp Ala Ar, Ala Gly 



X4S ^so 



„e. >sn M.. Gly Asn Phe Arg Tyr Tyr Met lU As„ Ale Thr Glu Gly 



I6S 



Tyr Gin ser Ser Gly Ser Ser Thr- Il« Thr Val Ser Oly 



35 ^ 180 



<210>13 
<211>189 
40 <2n>PRT 

<213> Thermomonospora fused 
<400> 13 



Ala vm THr ser Asn Glu TW CXy Tyr His Asp Cly Tyr Phe Tyr Ser 

1 ^ ^° 

Phe Trp Thr A^ Ma Pro Gly Thr val scr Hec Glu Leu Gly Pro Gly 
20 

Oly Acn Tyr ser Thr ser Trp Arg Aen Thr Gly A^n Phe vaX Ala Cly 

35 



29 
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Lys Gly Trp Ma Thr Gly Gly Arg Axg Thr Val Thr Tyr Ser Ala Ser 

50 S5 
PhB Asn Pro ser Gly A^n Ala Tyr Leu Thr L^u Tyr Gly Trp Thr Arg 



10 



15 



3B 



65 



70 



Asn Pro Leu val GXu Tyr Tyr lie Val Glu Ser Trp Gly Thr Tyr Arg 

BS 50 9S 

Pro Thr Gly Thr Tyr M«t Gly Thr Val Thr Thr Asp 'Gly Gly Thr Tyr 
100 110 

ASP He Tyr Lyg Thr Thr Arg Tyr Asr Ala Pro Ser He Glu Gly Thr 
11? 120 123 

Ara Thr Phe Asp Gin Tyr Trp S9r val Arg Gin Ser tys Axg Thr ser 

130 1« 

OXy Thr lie Thr Ala Gly Asn His Phe Asp Ala Trp Ala Arg His Gly 
X^S 

Mec His Leu Gly Thr His Asp Tyr Mcc He Met Ala Thr Glu Gly Tyr 

Gin Scr ser Gly Ser Ser Asn Val Thr L*iu Gly Thr Ser 
180 



30 <i210> 14 

<211> 190 



<212>PRT 

<2^ 3> Trlchoderma hartianum 
<400> 14 

GIB Thr He Gly Pro cly Thr Gly Tyr Ser Asn Gly Tyr Tyr Tyr Ser 

e 10 15 



Tyr TKP Asn Asp Gly Hi. Ala Gly Val Tbr Tyr Thr Astt Gly Gly Gly 
40 20 25 

Cly ser »he Thr val Asn Trp Ser Aaa S«r Oly Asn Phe val Oly 6ly 
3S 40 45 

Lya Gly Trp Gin Pro Oly Thr Lys Asn Lys val Il« *he Ser cly 
.50 SS .60 

ser Tyr Asn Pro A«n Gly Asn Ser Tyr Leu S« He Tyr Gly Trp Ser 

AZ9 Asn Pro fceu Ila Glu Tyr Tyr He val Glu Asn Phe Gly Thr Tyr 
SS " 



5$ 



30 
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10 



IS 



40 



EP 1 131 447 B1 



Asn pro Ser Thr Oly Ala Thr Lys Leu Cly Glu Val Thr ser Asp Gly 
XOO 110 

Ser val Tyr Asp lie Tyr Arg Thr Gin Arg Val Asn Gin Pro Ser He 
115 1^0 

lie Gly Thr Ala Thr Phe Tyr Gin Tyr Trp Ser Val Arg Arg A«n Hifi 

130 1" 
jrg ser Ser Gly Ser Val A^n Thr Ala Asn His Phe Asn Ala Trp Ala 

ser His Gly Leu Thr Leu Gly Thr Wee Asp Tyr Gin Xle val Ala Val 

170 

Glu Gly Tyr Phe Ser Ser Gly ficr Ala Ser He Thr Val Ser 

IBO 130 



<210>15 
<211>178 
25 <212>PftT 

<213> Trichodemia reesfll 
<400>15 



Ala ser 
1 



lie J^n Tyr Asp Gin Asn Tyr Gin Thr Cly Gly Gin Val Ser 
S 10 IS 



Xyr Ser Pro Ser Aan Thr Gly Phe Ser Val Asn Trp Aan Thr Gin A«p 

MP Phe Val val Gly val Gly Trp Thr Thr Cly Ser Ser Ala Pro He 
35 40 45 

Aan Phe Cly Gly Ser Phe Ser Val Asn Ser Gly Thr Gly Leu Leu ser 

50 55 
Val Tyr Gly Trp ser Thr A^n Pro Leu Val Cl^ Tyr Tyr Xle Met Glu 
65 ^0 . 

*sp Asn K19 Asn Tyr Pro Ala Gin Gly rhr Val Lys Gly Thr val Thr 
« B$ 90 »5 

Ser ASP Gly Ala Thr Tyr Thr He Trp SXu Asn Thr Arg val Aan Glu 
100 llO 

9XO Ser Ila Cln Cly Thr Ala Thr Phe Aon cln Tyr 11« Ser Val Arg 

US "«>■ 

Asn ser Pro Arg Thr Ser Gly Thr Val Thr Val Gin Asn His Phe Asn 



130 "3 



31 
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10 



30 



35 



50 



xrp AXa Ser Leu Gly Leu Kis Leu Gly 61n M« Mec Asn Tyr Gin VaX 



145 



ISO 



val Ma Val Gl« Gly Trp Gly Gly ser Gly S« Ala S« Gin Ser Val 

ser A:9xi 



<210> 16 
<211> 190 
<212> PRT 
IS <21 3> Trichodemia reesBi 

<400> 16 



Gla Thr 11a Gin Pro Gly Th. Gly Tyr Asn As« Gly Tyr Phe Tyr Ser 



Tyr Trp Asn ASP Gly Hi« Gly Gly Val ilir lyr Thr Asn Oly ?ro Gly 

Giy Gin Jb« ser val Aan Trp ser Aap Ser oly a«» »he v.i Gly Gly 
as *** 

x.y» Gly Trp Gin *ro Gly Thr Lys Asn Lys val lie A.a Phe Ser Gly 

SO 5S 
ser Tyr A.n „ro Asn Gly Aan Ser Tyr L«u Ser Val Tyr Gly Trp Ser 

65 " 
Arg A3n Pro La« He Glu Tyr Tyr lie val Olu Aan Pha Gly TJr Tyr 

B5 

A.» Pro ser Thr Gly Ala Thr Ly* I^u Gly Glu val Thr Sar Asp Gly 
ser val lyr Aap He Tyr Arg Thr Gin Axg Val Aan Gin Pro Ser lie 

40 lis 1^*^ 



3.15 

JX. Gly Thr Ala Thr Ph. ryr Git. Tyr Trp Ser val Arg Arg A. n His 
130 

Arg ser Ser Cly Ser Val A.n Thr Al. Asn His Phe Asn Ala Trp Ala 
145 ^SO 

Gin Gin Gly Leu Thr Leu Gly Thr Mac A.p Tyr Gin He val Ala Val 

165 



Glu Gly Tyr Fhe Ser Ser Gly Ser Ala Ser He xhr Val Ser 
190 



<210> 17 

<211>190 
<212> PRT 



32 
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<21 3> Trichodenna vmde 
<400> 17- 

Gin THr Ii« Gin Pro Gly Thr Qly Phe «n Asn dly Tyr Phe Tyr Ser 
J 5 " . 

Tyr Trp A«. Asp Gly His Gly Gly Val Thr Tyr Th« Asn Gly Pro Cly 

Oly 61n Phe ser Val A4n Trp Ser Aan ser Gly Aoa Phe yal Gly Gly 
35 <•» • " 

Lvs Gly Tip Gin Pro Gly Thr Lye Asn uye Val tie Asn Phe Ser Oly 
50 S5 .60 



to 



15 



30 



ser Tyr Asn Pro A«i Cly Asn Ser Tyr l*u Ser val Tyr Gly Tip Ser 

65 '0 

Aro Asn Pro Leu He 61u Tyr Tyr He val alu Aan Phe Gly Th^ Tyr 

;?0 90 55 



Axn pro ser Tttr Gly Ala Thr Lys Gly Olu Val Thr Ser Asp Oly 

100 ^ 
Ser val Tyr Asp Tyr Arg Thr Gin Axg Val Asn Qln Pro Ser lie 



lis 



120 125 



50 



lie Qly Thr Ala Thr Phc Tyr Gin Tyx Trp Ser Val Arg Arg Thr His 
130 .1*0 

ArcT ser Ser Gly Ser V^l Asfi T^ir Ala ASH His Phe Asn Ala Trp Ala 
14S 150 155 leo 

om Qln Oly X,cu Thr Leu GXy Thr Met Asp Tyr Gin lie val Ala val 
ISS 

Glu Gly Tyr Phe Ser Ser Gly Ser Ala Ser Xle Thr vaX Ser 
160 1«^ 



<210>1B 
<212> Dr4A 

<213> Artificial Sequence 
4$ <220> 

<223> Description of Artificial SequencotTrX synthetic sequence 

<400>1B 



59 



33 
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etagccaagg aggctgcaga tgcaaacaac 
ctwcacagc tactggaacg atggecatgg 
ccaatttagc gccaattggt ccaactccgg 
egggaccaaa aacaaggcga ccaacetecc 
ctcaagcgtc tacggctggc etagaaaccc 
cggtacccac aacccgagca ccggcgccac 
cgtatacgac atccaccgca cccaacgcgt 
cttctatcag caccggagtg ccagacgtaa 
gaaccacuct aatgeacggg cacagcaagg 
egragcggcg gaaggctacc tctcgagtgg 



acaaccagga a.ccggtcaca acaacggtca 6 0 
cggtgttacc cacacaaacg ggccc^gagg 12 D 
aaacttcgta ggcggaaaag gccggcaacc 180 
cggacec&ac aacccgaacg 9gaacccaca 240 
accgattgaa tiarcacattg tegaaaati^c 300 
aaaattaggc gaagccacca gegatggacc 2$0 
taaccagcca ccgatcatcg; gaaccgccac 420 
tcatcggagc cccggcccgg ctaataccgc 400 
gccaaccQta ggtacaatgg attatcaaab S40 
ttecgctagL accaeagtga gccaaa 59^ 



<210>19 
IS <211>40 
<212> DNA 

<213> Artificial Sequerrce 
<220> 

<223> DQscrtption of Artificial SequBnce:Trx-1 IOC Synthelic Sequence 
2tf <400> 19 

atata cggat ccatcacaag igactlcgcc taatHtgtg 40 

<210>20 

<211>68 

<212> DNA. 
25 <213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence :Tx-110C-2 
<40D> 20 



gcgftisaeaaa attaggcgai gtcacctgtg atggatccgc atatgatatc taccgtaccc 60 
aacgcgt:^ 

<210>21 
95 <211>42 

<212> DNA 

<213> Artificial Sequence 
<:220> 

<223> Oescrtptlon of Artlfldal Sequence:Tx-103b 
40 <400> 21 

aatcagccat cgatcaUgg aaccgccacc ttttalcagt ao 42 

<210> 22 

<211>64 

<212>DNA 
45 <21 3> Artificial Sequenca 

<220> 

<223> Description of Artificial Sequence:XyTv-109 
Synthetic sequence 
<400> 22 

^ ggtggcggtt ccaatgatcg atggctgatt aacgcgttgg gtacggtaga tatc 54 
<210> 23 
<211>48 
<212>DNA 

<21 3> Artifidal Sequence 
SS <22Q> 

<223> Description ot Artificial S6qu0nce:Tx-1OBb 
<400> 23 

cgaaccggag ctccgatgat tacgictaac actccagtac tgataaaa 48 



34 
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<210> 24 
*211>52 
<212> DNA 

<213> Artificral Sequence 
5 <220> 

<223> Description of Artificia* Sequence:Tx-154C 
Synthetic sequence 
<400> 24 

ctagggttaa cccttgtgdt gcecaggcat taaagtggca tgcagtatta ac 52 
10 <210>25 
<211>84 
<212>DNA 

< 21 3> Artificial Sequence 
<220> 

IS <223> Description of ArtiftCial Sequence:Tx-154C-2 

<400>25 

tggagtgcca gacgcaatca bcggagcccc ggcccggcea acaetgcatg ccacccuac so 
^ gcctgggcac agcaagggtt aacc 84 

<210> 26 
<211>34 
<212='DNA 
25 <213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence:Tx-l62H-3 
<400> 26 

ccacttcaat gcatgggcao agcacgggtt aacc 34 
30 <210> 27 

<211>42 
<212> DNA 

<213> Artificial Sequence 
<220> 

as <223> Description of Artificial Saquance;TrX-1 82H-4 

<400> 27 

ctagggttaa cccgtgctgt gcccatgcat tgaagtggca tg 42 
<210> 28 
<211>58 
40 <212> DNA • 

<2 1 3> Aitificial Sequence 
<220> 

<223> Description Of Artificial SequenceiXyTv-lOl 
<400> 28 

<5 tcgacaatiicgglacctaoaatccgagcaccggcgccacaaaattaggcgaagtcac 68 

<210>29 
<211>62 
<212>DNA 

<213> Artificial Sequence 
SO <2Z0^ 

■ <223> Description of Artificial Sequence :XyTv-102 
<400> 29 

tagtgatgga tccgtatatg atatctaccg tacccaacgc gttaatcagc ca 52 
<210> 30 
SS <211>60 
<212» bhJA 

<213> Artificial Sequence 
<220> 



35 
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<223> Description Of Artificial Sequ©nce:TrX-1 03 
<400> 30 

tcgatcattg geaccgccac cttttateag tadggaflig ttagacgtaa icatcggagc eo 
<210>31 
fi •c211>69 

<212>DNA 

<21 3> Aniflclal Soquenco 
<220> 

<223> Description of Artificial Sequence:XyTv-104 
10 ' <A00> 31 

tccggctcgg ntaacactgc gaatcactftt aacgcatggg cacagcaagg gtca&cccta so 
ggtacaa^g 

19 

<21D>32 
<211>67 
<212>DNA 

<213> Artlflclal Sequence 

20 <220> 

<223> Description o1 Artindal SOQiiBnce;XyTv-105 

<400>32 

gnttatc^aa tcgcagcggt ggaaggctac ttetegagts gtcccgctag taccacagtg €0 
ago^aaa 

<210> 33 

30 <212>DNA 

<21 3> Artificial Sequance 
<220> 

<223> Description of Artificial Sequ©nce:XyTv-l06 eynthelic sequence 
<400>33 

35 gatcTttago tcactgtaat actagcggaa ccactcgaga agtagccttc cac 53 

<210;> 34 

<2ii>e6 

<212> DNA 

<213» Artificial Sequerwe 
40 <220> 

<223> Doscrlplicr^ of Artificial Sequence:XyTv-107 
<4Q0> 34 



43 



cgctacgatc tgafeaaccea ccgcacctag ggctaaccct tgctgtgccc atgcattaaa €0 
gtgatt 



<210> 35 
<211>60 
SO <212> DNA 

<213> Artificial Sequence. 
<220> 

<223> Description of Artificial Sequence:TrX-108 

<400>35 ^ _ 

SS . cgcagtattaaccgaaccggagctccgatgaltacgtctaacactccagtactgataaaa 60 

<210> 36 
<211>73 
<212> ONA 



39 
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<21 3> Artindal Sequenc8 

<223> Descripiion Of Aiiincial sequence;XyTv.1 1 0 

<400> 36 

* taacttcgcc taattccgcg gcgccggtac tcggattgta 60 

ggtaccgaaft ttg 

fO <210>37 
<211>76 
<212>DNA 

<2n3> ArtifiCla! Sequence 

<220:> _v- 

ts <223> Description of Artrficial Sequence:TrX-l 

<400> 37 

ctagctaag^ .99"5">g- tgeaa.caat acaccagga .ccggttaca aeaacggcta 60 



20 



30 



49 



55 



<210> 38 
<211>78 
<212> DNA 

<213> Artlfidal Sequence 

<220> ^ ^ 

<223> Description Of Artificial S«quence:XyTv-2 

<A00^ 36 



aacgacOTCC atggtggtgt cacctataca aacgggcccg gaggccaact tagcg,;caac 60 
tggtetaacc ccggaaac 



$S <210>39 

<211>78 



<212> DNA 

<213> Artificial Seqyonce 
<220> 

<223> Description of Artificial Sequence:TrX-3 
<400> 39 



ttcgcaggtg gaaa-eg':-9 gcaacccggg accnaaaa.a aggtgatcaa «tetct:gg. SO 
tcttat;aate cgaatggg 



<210> 40 
<211>74 
<212>DNA 
50 <213> Artificial Sequence 

<220'' 

<223> Description of Artificial Sequence;XyTv-4 
<400> 40 



.a.tcacact taagcgccca cggctggi:cc agaaacccac .g.ctgaa.a ti:aca»gtc GO 
gAsaatcccg gtac 



37 
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<210>41 
<211> 85 
<212> DNA 

<213> Artificial Sequenoo 
5 <220> 

<223> Description of Artificial Soquence :XyTv-5 
<400> 41 

gaaaabttee ^ftcaatgtaa tatteaacca gtgggtctct agaccagcca tagaogcctia 
agtatgaatt cccactcgga tcata 



<210> 42 
<211>7e 
T5 <212>DNA 

<21 3> Artificial 3equencQ 
<220> 

<223> Description of Artificial 5equonce:Trx-6SynthGtlc sequence 
<400> 42 

iO 

agatccagag aagttgatca ccttatittcc ggtcccgggt tgecaacctt ttceacccac 60 
gaagcttccg gagttaga "'^ 



2S <210>43 
<211>B4 
<212>DNA 

<213> Artificial Sequence 
<220> 

90 <223> Description of Artificial Sequence:XyTv-7 

Synthetic sequence 
<400>43 



ccaactgacg ctaaattiggc cttrcgggccc gcttgtatiag gtaacaccac catggccatc 60 
gttecaacag ccgtaaaagt aacc 



<210> 44 
40 <211>51 

<212>DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SBquence:TrX-fl synthetic 
4S eequence 
<400> 44 

gttgttgtaa ccggttcclg gttgtattgt ttgcatclgc agcctcctia g 51 
<210>45 
<211>40 
so <212>DNA 

<213> Artificial Sequence 
<220> 

<22^> Description of Artificial SequBnce:Tx-108C 
synthetic sequence 
9S <400> 45 

atatacggat ccatcactag tgcaitcgcc teattttgtg 40 

<210> 46 

<211>68 



38 
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10 



30 



<212> DNA 

<213> Artiticlal Sequence 

<223> Description of Artificial Soquence:Tx.10BC-2 
<400> 46 

gcgccacaaa .ttaggcg.a tgcacca^cg ^tg^-tccgt atacgacatc taccgraccc 60 
aaegegtc 

<210>47 
<Zll3-52 
<212>DNA 

<213> Artificial Scquonco 

<223> Description of Aftiricial Sflquence:Tx-156C-162H 
synltiellc sequence 

ctegggttaa cccgtgtgal gcccagcaat taaagtgatt tgcagtatta ac :>z 
<210> 48 

<2ii>a4 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Scquence:TX-15BC-ie2H-2 
<400> 48 

CM^gtgcta gacgtaatca tcggagctcc ggt:tcggtt;a acact;?caaa tc^cttitiaat 60 
tgctgggcac agcacgggtt aacc 



<210>49 
<211>40 
<212>DNA 
35 <21 3> ArtlBcial Sequence 
<220> 

<223» Description of Artificial Soquence:Tx-108c-niOc 
synthetic seqeuence 
<400> 49 

40 atatacggal ccatcacaag tgcattcgcc taattttgtg 40 
<210> 50 

<2ii>6e 

<2i2> ONA 

<213> Artificial Sequence 
45 <220> 

<223> Desoripiion of ArtTicial Sequence:Tx-l 08C-110C-2 
synthetic sequence 
<400> 50 

gcgccacaaa attaggcgaa tgcacccgtg atggatccgc atatgacacc taccgcaccc SO 
aaegeg&c 

<210>51 
55 <211='52 

<212>DNA 

<213> Artmclal sequence 
<220> 



39 
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<223> Description of Artificial 
Sequ©nce:Tx.154C-15SC-152H synthetic seqounce 

<400> 51 

ctagggtlaa cccfltgtgat gcccagcaat taaagtggca igoaglatta ac sz 
5 «t210>52 
<211>84 
<212> DNA 

<213> Artificial Sequence 
<220> 

10 <223> Description ot Artlfidal 

SequencerTx-1 54C-1 68C-1 62H-2 
<400> 52 



15 



SO 



35 



40 



4S 



50 



P5 



tggcigtgtca gacgta;.t:ca tcggagctcc ggttcggtM ataccgcatg ccacttt^^ac 60 
tgctgggcac agcacgggcc aacc 



<210>53 
<211>190 
26 <212> PRT 

<213> Artificial Sequence 
^220> 

<223> Description ot Artificial Sequence: TrX amino acid 
sequence 
2S <400> 53. 



em Thr xle Oln Pro Gly thx Gly ^ As» Ma My ^^e Tyr Ser 

Tyr Trp Asn A»p Gly Kis Gly OXy V«i Thr tyr Tlir Asn GXy P« Gly 
30 *S 30 

Gly Gin Ph« ser Val Asn Trp Ser Asn Ser Gly Asn Pbe Val Gly Gly 
35 

Lyd Gly Trp Cm Pro Gly Thr Ly9 Asn Lys val Il« A9h Phe Ser Gly 



40 
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IS 



25 



Scr lyr Asn Pr« A^n Giy xsn S« Tyr Leu Ser val Tyr Cly Trp 

Rrg i«n Pre. Le« He Giu Tyr Tyr He v.l Glu Asi. Phe Gly Thr Tyr 
8S 

Pro ser Thr OXy Al. Thr..Lys Leu Gly <3l« v^x Thx s« A^p fily 
100 

Se< val Tyr Asp lU Tyr Arg thr Oln Arg Val Asn filn Pro Ser He 
115 

He Gly nr Ala Thr Phe Tyr Gin Tyr Trp Ser val Arg Arg Asn Hin. 
130 ^* 

Thr Ala Aon His Pho Asn Ala Ti^? Ala 

OVft 0V*. — 

14S 



Ars ser s.r Oly sex val Asn 



ql„ Gin Gly Leu Thr Leu Gly Thr «ec A=p Tyr Gin He val Ala val 

Clu Gly Tyr Phe ser Ser OXy Ser Ala Ser He Tbr Val 5« 

IBO 



<210> 64 
JO <211>198 
<212> ONA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequanceiTrX-DSI 
35 cadsetts 
<400> 54 



^c«»=... 

^r4ni:s sncc.« 

agcafigggtt aaccctag 



<210> 55 
45 <211>67 
<21Z> PRT 

<213> Artificial Seqy&nce 
<220> 

<223> Description of Artificial sequencoiTrX-DS1 
30 cassette aa 



ss 
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iVylxl'r^ uys «u Gly Glu val Thr Cyj Asp Cly S.r val Asp 
111 Tvr Arg cm Arg val Asn cl. .ro ser XI. He OXy Thr Ala 

20 25 . 

Th. Phe Tyr Oln Tyr Trp ser v.l ^ A., A« Ki« Arg ser Ser Sly 
ser val Asn Thr Ala cys Kis Phe A« Ala Trp Ala Gl» Gin Gly l-eu 



50 

tfl Thr Leu Oly 

65 

<210> 56 
20 <211>15 
<212>PRT 

<213> Artificial Sequence 
<220> 



SO 



40 



45 



<223> Description of ArtHicla! Soquence:TfX-162H-DS1 
I 

Ala cys HI. Phe A«n Ala Trp Ala Gin His Gly I.au «>r Leu Gly 



cassette aa 
<400> 56 



5 



<210>S7 
<211> 198 
<212>DNA 

<213> Artificial Sequence 

<223> De5cripUon of ArtWlcial SBquonce:TrX-162H.DS2 

cassette 

<400> 57 



^cc^o^ '^^^i :r.sus: 

agcacgggct aaeeccag 



<210>58 
<211»B7 
<212> PRT 
5a <21 3> Artificial Sequence 

<223> Description of Artificial SeqtJence;TfX.l82H43S2 
ca&sette aa 
<400> 56 

59 
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dy Thr tys Leu Sly Glu Cy Tht Ser Asp Ser S*r v*l Tyr J^p 

1 5 

,le Tyr Arg Thr CXn Val Asa Ola Pro S.r II. GlY The Ala 

20 " 

Thr Fh. Tyr Oln Tyr Trp Ser VaX A^ Arg A^ His Ar| S.r Ser Gly 
35 

ser val Asn Thr Al. A*n His P»x« Acn Cys Trp Ala 61n His Gly l^u 



10 



15 



50 



50 « 



Thr JJfiU Oly 
55 

<210? 59 

<211>19a 

<212>DNA 

<213> Artificial SoquencG 
<Z20> 

<223> OescrtpUon oF Artificial S©quenco:TrX-162H-DS4 

cassette 

<400> 59 



'-"•SL- '^i^ ur-s: s, 

^5i?t. ..!»^t, cc.««..c .i,=t9=,c- ». 

3d ^gcacgggtc aaecetag 

• <210> 60 
• <211>67 
3S <212>PRT 

<21 3> Artinclal Sequence 

<220> 

<223> Descrlptton of Artificial SequenC0:TrX-1 62H-DS4 
cassete aa 
40 <400> 60 

eiy Ala Thr ty. Leu GXy «S1« cys Thr cys Asp Gly ser Val ^ Asp 

1 s 
He lyr Arg Thr Gin Arg val Asn Gin Pro ser He He Gly Thr Ala 

20 " 



9S 
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Thr Ftoe 



Tvr Gin Tyr Trp ser val Arg Arg A^n AXs Arg Ser Ser Oly 
35 ^0 



Ser val Asn 
SO 



Thr Ala cys His Phe Asn Cye Trp Ala Gin His Gly Leu 
55 60 



iO 



Thr i^^ 



<2^o>s^ 

<2U> 42 
f5 <212> ONA 

<213> Artificial Sequence 
<220> 

<223> Dwrlption of Artlfteial S9queT>ce:TrX-162H-DS1 
cassetia 
20 <4-00>6l 

catgccactt cadtgcatgg gcacagcacg ggttaacoct ag 



23 



30 



35 



40 



49 



50 



Claims 
1 



inio 

!rQm pn J. minutes at 70'C BOX pr 90-C In the presence of 40% glycerol, 

a preincubation step for 30 minures at ru ^^^^ j^^' ^* ^ otaKiiiT^c at 

a preincubation step for 30 or 60 minutes at e2.5"C in the absence o a steb ze or 
a Sreiir^ubation Stab of 30 minutes at 64-C or BB'C In the ebsence of a stabiLzer. 

2. The isolated xylanesa of claim 1. wherein said basic anrtno acid is selected from the groMP conaistlnfl of ^slna, 
arglnlne end histidlne. 

3. The isolated xylenase of claim 2. wherein said basic amino add is histldine. 

4. The Isolated xylenase Of claim 1 comprising two disulfide bridges. 

5. Tho isolated xylanase of daim 1 selected from the g«up consisting of TrX-l B2H-DS1 . TrX-162H-DS2. TrX-162H- 
D34. and TrX-DSB. 

6. The Isolated xylanase of daim 5. wherein said xylanase is TrX-IBZH-OSI . 

7. The Isolated xylanase of claim 5, wherein said xylanase is TrX.182H.|38«. 
». The Isolated xylanase of claim 5, wherein said xylanase is TrX-l 62H.DS4. 

9, The isolated xylanase of daim S. wherein said xylanase is TrX^JSB. 

10. A method of obtaining Family 1 1 xylanase comprising: 

. ..inmqiBB xvlanase activity, and obtaining said xyianase from said organism; 
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to 



13 



a nre-incubation step ror 30 minutes at TO'C SO'C or QO'C in the present ° .^J /<. Qlycerol. 
I ZVZmZ 3tep tor 30 or 60 minutes at 62.5'C in the ebsen« o a stab, teer or 
a r-Stn .teS Of 30 minutes at 64-C or 68-C in the -^^^J^^^;]^^^^^,^, «es.;.y.anaso 11 
lv)^otarrnlnin9 wh.thar said xy,«n.se r«s a t>aslc am^^^^ 

V) retaining said xylanase Ihet expresses these properties. 
11 The n»1t«d of claim 10, wherein step i) includes partially purifying said xylanase. 

1 3 The method of datm 12. wherein said animal feed is a poultry or swine feed 
nation. 

so 15. The meltiod of daim 14. wherein said animal feed is a poultry or swine feed. 

16. The Isolated xylanase of claim 1. wherein the xylanase Is recombinant. 

17. The Isolated xylanase of olSim 1 comprising one diauffide bridge. 

^ 18 The isolated xylanase of dsim 1. said xylanase obtained from an organism selected f«m the group ""^slstlr^ of 
S^sM ClosMtUumacetobufylicum, ClOStrtdluwstGrcorarium, Fib^tactcrsucanogen^s, 

ItTn^lTpB^TrJ^^^ <f««oi. Wumlhococcus f?avefi.c/er,s. Sc^izoph^ium com^ufl^ 

,a Se?5Ss tE. Sfrepton,yaes sp. No.ZSa. Streptomyces U^oyMaceus. 77«m«manospo« lOsc. Tn- 

ehodema tmiziemim, Trichadema reesel, and Tnchaderma wmte. 

; p'rSSSn step f*r 30 minutes at 70-C.. eO'C or SO'C in the pr^ence of 40% glycerol; 
a prennoubatlon Step for 30 or 60 minutes at 625«C in the absence of a 3lab»«en or 
4C a pre-lncubation step of 30 minutes at 64-C or 66-0 in the absence of a stabilaer. 

PatentanspfOche 

1. ..clierteXylanesederFemllle ^^>--^<^^^'^"^^^%'^^^''^T:^^ 

;S«n d r,^h Seten JeXh ganannton Iso.lertan Xylanase mit der Am'nos8urese,uen, d^ g^^^^ 
T^Zlr«» «!ese/Xvlanase ll wie sla in SEQ ID N0:1 6 definiort ist. festgelegt wurde, wobei die genannte Isoltarte 
IJ^i;; XSirmSinZ vom WHdtyp. ,mlndestens.40% deroptlmaien AKttvltat Im Bereich von pH 3^ 
SO bis 6 0 und von 40 bis BO*C w^gl. und nach ^ ^« ^ao/ ri,>^«Hrt 

ernem 30 mlnOtigert Vohnkuljatlons-Schritt bei 70'C. BO'C oder 90'C in '^^''^X^SSrs ^^^^^^^^ 
ainam 30- oder 60 minlStigen Vorinkubattons-Schritt bei $2.5-0 in Abwesenhert e.nas Stebl sa ore oder 
einem SO-minOtlgen Vorinl«Jbatlons-Schritt bel 64'C oder 68-G in Abwesenheit eines Stab,l.sators 
mlndestons 30% der opHmalen Aktivltat zolgl. 

die aus Lysln, Arginin und Histidin besteht. 
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list 



to 



15 



162H-DS4 ond TrX-DSB besteM. 

»irsAm 30-mlnOtlaen Vorintcubetlons-Schnti bet m « 

n«e mil der '^'^^°^'''^'^'^'\^J^, ^Z^SL^^re Olsolfid-Bindung beeltzt. uncJ 

hA„.««ch 10 w«lnSch.i«»)««9steHwe.senR0i™g«nderXylanas.umf8SBt. 

^e-TlBFfolter-Kombioation. 

.^ i.n.nruch 12 worin dMTlerfutter ein GeWgel- «lerSchw«inefutter isl. 
«. Verfa..rengemaaAnspruch12.wonnd ,c,hntlv)de8 AnspruchslOort,a«-nen 

Xyiarase auf das gBnennto T.erfutter. umelne xyiBnaae- 
olr genanoten xylsnaBe-Tierfutter-Kombmation. 

,S. verfahren nacb AoBpruch 14, woria da. Tie*tterein GellOge^ oderSchwa-.n.1.«er isi 

16. isolierte Xy.,naso gemaft Ansp^ch 1 . worio die Xylanase rekc,mbU,Bni iBt. 

17. IWlierta Xyun»« gemSB Anspruch 1, umfassend eine (elnzige) Disuffld-BrQcte. 

19. isoliorte xylanase d^ Fam-IK. 11. dadurch flaKanha.chn.t, das. s.e mindeatans aina IntramPteKulara Dteulfld- 



2S 



3Q 



35 



40 



46 



SO 
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einem 30-minQtigen Vorinkubaiions-Schritt bel 64-C pder SB C »n Ai)W9senne« ein 
mindestens 30% der optimdton Aktivliat zelgl. 

RBven<llcatlons 

a la position 162 (numerolation 09 la xylanase II da ^"^^"l^f^'^Se avec ladRe s6quence d'acides aminSs 

de la xylanase II dc Tiichoderma reesei ddfinie dans SEQ ID N .16, laaire "^'^"^ " * q « a oh e 0 at de 40 4 
% S d aS' optlmale lorsqu-olle est compar^a 4 la «ylan8.a da 'VP^VCff.i'!,.;;,^^^^^^ . 
Z-C e< au molns 30 % d'aCivli6 opHmaleaprto una «tapa da prt-lncubatton do 30 minutes « 70 C. 80 c ou ao v. 

r KXr^nruSJtffdr^^ ou eo mmutes . 62,5'C an ra.sence d-un S^tJIJ^aur ; ou 
un! 6tapa da pr6-incubation de 30 mlnulas ^ 64-C ou 6rc en I'absenca d'un alatxl-sateur. 

2. xylanaselsol6esalonlar«vandicatton1.danslaqualleladltacidaamln6bas^uaastcholsidan.legroupe 
par la lysine. Targlnlne el I'histidlne. 

3. xylanasei90l6eselonlarayandic«lten2.dansiaquallel9dlta<«aamin6l»9iquee8tr^^^^^^^ 

4. Xylanase Isolde selon la rewndlcalionl.comprenantdeux porta dlsulfufe. 

,p 5. Xylanaseisol6esolonla.«vend.caUon1.choi8ladans.a9roupeconatKu6parTrX-^^^^^^^ 
162H-DS4,etTrX-DSB. 

6. Xylanaaa l80l«« selon la revendioatlon 5. dans laquelte ladlte xylanase aal TrX.162H-DS1 . 
» 7. Xylanase 180160 salon la revendicatlon 5. dans laquelte ladlte xylana9a«stTrX.162H-DS2. 

8. Xylanase Isotee salon la ravandlcation 5, dana laquella ladita xylanase est TrX-162H-DS4. 

9. xylanase lsol6e salon la ravendlcallon 5. dana laqueUe ladlte xylanase est TrX-DS8. 
10 Pn)o6d6 rfobteneon d'una xylanase de la fannille 1 1 . comprenant : 

^ . 4e ^. ai«iiifiirn intramolSculairo : et 



40 



45 



5Q 



55 



dans SEQ ID N* : 16. el un pont disuHure intramolfculaire ; 
'^'^^ la iconaeTvation de ladite xylanase qui exprime ces propfi«6s. 



11 , Prooed6 selon la reve«dK«tlon 10. dans lequal l-«apa I) comprend -a purlf-catlon partle-N. de -adlte xylanase. 
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ou les pores. 

. ,e. xyana. .so.e se.c. la ,^en.ca«on 1. dan, .«^e.. .a x,ana« e». recon,«nante. 
17 xyianase Isolde eo.on U revendtestlon 1 . conip^nanl un pont dLuHare. 

IT.xyianaseisoie „««„tobtenue ft partlrd'un organisms choisi dans legroupe 

une fetapa de pr6-lnciibailon da 30 ™ g-c en I'absence d un slablliaateur : ou 

una «apa de prt-inoubaWn J? ^^^.'T^^c o'Spc rabsenca d'un stabiUaataur. 
une «tape de prt-lncubatlon da 30 fwrnites a i>4 ou o 
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40 
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SO 
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ca 

C9 

Bp 

ca 

C9 

R£ 
Tr2 
TV 
Th 
sc 
An 
•AT 
Tri 

S8 

SXB 

SIC 

Tf 

Be 



23 
1 



S AFNTQAAP 
G 



2X 

■ 1 



32 



2 

1 

1 

X 

1 

1 
1 
3. 
1 
1 
1 
1 

• 1 
X 



SKs^^ .GHGGVTVTH C.GOOr0V«H S-^^ 
DQH;.GVTV™ GGGCSirrVNH S-USQHF 

Sagd;vtto« ««50svn.TH so-«mghl 

s^::;:; ^o^rv-. es^™ 

^TTXr^ ^^Sm ^GTVSMEI. OPGCNV.TSH n"«TGHF « 
'^^''^ ^OTVBAW S30G«YSVinj S-HTCKF 35 

^«^V«AV« ascc^3V«H S-.KTOX«r 3. 



KTITSNEIGV 

QTIQPGTGY 
QTIQP6TGF 
QTIGPOTGY 

S 
S 



4S 
76 
46 
45 
45 
45 
45 
46 
36 
38 
34 



BP 
ca 

CB 

Rf 

Tr2 

TV 

Th 

se 

An 

At ^ 

Tri* 

S9 

SIB 

SIC 

Tf 

Be 

BS 



« ^.-^ ^--^ -3^= = 

47 l^^ai^nro SQKKNVKAFG ^^^^^^ YOTNCn^SYI-S V^SSHSFH^ 

4^ VGGK-gWQPO TKNKV j^s-GS VMPHGNSYl-S VTCSWSBOT 

46 VGGK-SVfQPO ™**^ iw^S-GS WPKGNSWS iXgwSFHP 
4 6 VGGK-ffWOPG TKJIKV ^syS-GT TOPNGSaYLS VYSSTTRSS 

47 VGGK-OWNPG AA3RS ["l^^gj^y V3ESSIVNYP 

33 WGI^-OWTTQ 5BNA ^I.jctSAEY .SASGSASYIA VXSSJWYP 

3 9 vVGliGSWTPG SSUA-— " * jj^^jgP SVKSGTGLLS VXSHSTWP 

WGV-5WTTG SSAP. vRYT-G« WPSGNGYGC I-^SfffSNP 

46 VAOK-gWANO OR-M _.vQY5'GS FMPSGWAYJA X-SSSfTSOT 

4B VAOK-gWANQ GR-RT ^^^.gY FNPVa»GYOC 1*X™TSM^ 

,7 VAGK.fiWSW MN-^-//:: :.^vTYS-AS F^PSOI^AVLT L^SHimP 
46 VAGK-SWATG GR ST ^^^,,^5,^ wAPOTNGYLT LXSBTRSP 

37 WGK-gWTTG SPPRT JNYXW? 



9D 

121 

91 

92 

03 

B3 

83 

B4 

IS 

77 

72 

82 

84 

82 

82 

7S 

75 



FIGURE 1 



48 



PAGE 23/34 ' RCVD AT 8/28/2007 4:53:54 PM [Eastern Daylight T^^^ 



08/28/2087 13:52 650-846-6009 GENENCOR - DANISCO PAGE 24/34 



EP1131**7B1 



ca 

C9 



92 a3WRPE-ax ^Q^j^a ^ 

^2 94 ^ISeIVEH^' !SSsoG SV^DI^^ 

B4 t.lSE£XV^ '^'f^!^ ^SJ^CKS A-tlOtX^TWE 

,a oASXr/EDv ^-£^ssA T«^^ ^^^^ ^^^^ 
S 93 r.vEXXXvt««w «V»-EX'-c ^r^^ ^^^^ 

83 'VSStXV01«« ^l^i cTXPX^^ 

II ,e ^XSaO^^'' J^^S ««IPXVTTTB VB«^XD« 1^^ 

BP «6 -lATZKSl^S jaOTJWTS- ^^^^ VSKK^AAS^S K^J^L-GK 206 

c« -T»v«Qfl««a sa^^^J" Q,,,,^^ vsKaFi)^^^ 

TV 111 -f^'K^fi^^^^Ts - GSW Tft«E«»S»5 HSVtL-°' «» 

ajx -TATrrfliroa S^^^"!;! -is—otvo vqcstdahRO lsmni^se i« 

-TOTEEflFWa VMIPlCKAPBCI v^HaFNTORQ »5PGN-SD 162 

124 -TSIETflYFS SEPSTSTS-. VMiaFini!»H HGFHH-SD 163 

AC 12S 

Tri lie 

S8 128 

XaQSKVT--o ^ tcnufdasjar acmpusnp 168 

SIB 130 Tft-*EDaVWS 2£S«;^™: 7,....OTrT TCsiTnAHAR AfiJWMGQP 16B 

51C 128 TlC.T£QflWa iSQa^VTSBS ;u3SE">ASAR «SM«WSTH 1S6 

T£ 129 TR-tilDfiWa JaOS^TS-- - p^sgv^jUtS H^WLGSS 163 

BO 121 DRTCETann»a JSQ^^!!!' I ATIT rSNKVNASJCS HEMNLGSW 163 

B9 121 DRTTETSptwa VBQSKWWGS H— AXIT _ 



Th 

An 
AC 



FIGURE 1 (CONT'D) 
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21X 
190 
190 



MVETAFTVSG YQSSgSANVM TNQLFIGN 201 

2 To, SS^O YQSSSKADVN SMSINIGK 233 

178 MVEVALTVSG TQSSSVANVY KNEIRIGANP.... 

Rf 188 I.VEVSLN113 VR5KSSANVK SVSV 

^2^9 MDYQIVAVEO VFSSSSASl- TVS "0 

Z 169 MDYQIVAVEG yFSSjaSASI- TVS 

169 MDYQIVAVEO YPSSfiSASI- TVS 190 

Sc 176 lOrfQlVATSa VQSS9TATI- TVT 197 

S 164 FNYQWAVEA WSGAgSAAV- TISS l^S 

X67 RYVMINATBG VQSSSSSTI- TVSG I" 



OB 169 SYYMINATEG YQSSSTSSl- NVGG. 

SIC 169 RYVMINATEG YQSSgsSNI- TVSG. 

Tf 167 D-YMIMATBG YQSSSS3NVT liGTS. 

Bc 164 WAYQVMATEG YOSSSSSNV- TVW "S 

164 WAYQVMATBG YQSSGSSNV- TVW "S 



Bs 



Bp Bacillus pimilUB ,3^^^. v^a 

ca Clostridium acetobutylicun. P262 XynB 

Cs Clostridium etercorariuzn xynA 

R£ jiuBiiaococcue fJevefaciens 

Tr2 rriehode^na reesei XYN 11 

TV TrieJiodexina viride' 

Th Trlchodemia harziajium 

Sc Schizophylluia conumme Xylanase A 

An Aspergillus niger. var. awamor* 

At Aspexgill^e tvbigensiB 

Trl Trlchoderma reesel XYN 1 

SB strepCotayceB sp. 36a 

SIB Streptomyces lividang Xln B 

SIC Streptomyces llvldazis Xln C 

Tf Thennomonospora fusca TfxA 

EC BaciJllua circulans 

BS Bacillus subcilifi 

FIGORE 1 (CONT'D) 
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I 

S' "CT fkJGC ?-^-A GGA GG CTG CAG ATG 

Q a.TT CCT CC GAC GTC TAC 

NineX I PstI 



a ^ 6 7 a T"5o n 12 13 14 15 16 

Q T 1 Q ^ Hrn rrT T«^C i^^C Jl^C GGT TAG TtT TAC AGC 

crSi ACA ATA CAA CCA Cg ACC GGT TAG A .C .^^^ ^ 

CTT TGT TAT GTT GGT CCT j 
TrX-8 ^^^^ 

« ... .7 ?3^24 2S 26 27 28 29 30 31 32 

17 18 19 20 21 22 23 24 23 ^ ^ ^ ^ ^ p ^ 

y W jr D G H ^ ^ ^j^y AAc GOG CCC GGA 

TAT TGG AAC GAT GGC CAT GGT GGT GTT CCC GGG CCT 

ATA ACC TTG CXA CCG_ GTA CCA . CCA ^ ^^^^ 



I 

-.-7 -la 29 40 41 42 43 44 43 4d n« 
33 34 35 36 37 . s G N F V G G 

G Q ^ 5 ^ TfT AAC TCC GGA AAC TTC GTA GOT GGA 

^ S|«,5SS§ J|-|r Tr= ^ CC^ CCT 



42 43 44 45 46 47 48 

S N 
rCT AAC 1 
Ptf3A TTG J 

Muni I 

''^bJ^^cc: «;-? 59 60 61 62 63 64 

49 SO 31 52 S3 54 SS 56 57 S8 ^ ^ s O 

TGG CAA CCC GGG ACC AAA AAT AAQ ^ ^ ^^T 

TTT CCA ACC GTT GGG^Qg ^^"^ trX-S 

' -7^ 74 75 76 77 78 79 BO 

65 66 67 63 69 70 71 72 ^5 y Y G W S 

S Y K e N ^^^^ rrl TAG TTA AGC GTC TAT GGC TGG TCT 

TCT TAT AAT CCG AAT GGG AAT TCA T AG TTA ^C ^ 

AGA ATA TTA GGC TIA -gJoBS 

mil — 

' I. 

^^y^"* 87 88 89 90 91 92 '93 94 95 

81 82 83 84 B5 06 87 »a » ^ ^ ^ ^ g , 

^ ^ ^ Jl nJ. rA TAT TAC ATT GTC GAA AAT TTC GST AC 
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